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a considerable falling of the barometer, that the meteoro- 
logical station of Ishigakishima re orted atndon a baromet- 
ric reading as low as 703 111111. p27.677 inches). All the 
tel a hic communications of Formosa were cut off, and 

throughout the island. 
Another weII-developed and severe typhoon swept the 

Pacific between the Ladrone Islands and the Loochoos 
from September 22 until the end of themonth. Its center 

it is YP e ieved that much damage was done by the typhoon 

was clearly situated west of Guam on the afternoon of 
September 22, and passed north of the S. S. N m p d  
New8 on her way from Manila to Guam, a gale being re- 
ported by her from the southwest to the southeast quad- 
rants and a moderate falling of the barometer. The 
track of this typhoon is typical of those which recurve 
north and northeast far from the Philippines and move 
toward Japan, where the stoim is supposed to be raging 
at the time these lines are being written (Sept. 30). 

CLIMATOLOQICAL FACTORS GOVERNING THE SELECTION OF AIR ROUTES AND FLYING FIELDS. 

By C. LE ROY MEISINQER. 
[Weather Bureau, Washington, D. C., Oci. 4,1920.1 

SYNOP8IS. 

Although the current values of weather conditions wually differ radi- 
cally From the averages, they are important nevertheless in the selec- 
tion of aerial routea and f l y 3  fields. For the pre’imimuy selection 
of aerial routes, the normal v uea of the followmg elements are the 
most important: 

1. S eed and direction of the wind. 
2. &uency of low clouds and fog. 
3. Frquency and intensity of thunderstorms. 
4. Vertxal temperature distribution and ita di-1 chayp .  
For the selection of flylng fields there +re needed, in addihon to the 

above valuea, the normal values of precipitation. 

’ 

INTRODUCTION. 

There is, it seems, a vagueiiess in the opinions of many 
people regard’ the value of meteorology in. the selection 
of aw routes. y n e  reads of ‘ ‘ pathfinding ” and of ‘ chart- 
ing” flighta by which it is implied bhat a sin le journey 

afford sufficient data to designate that route as satisfac- 
tory or unsatisfactory for continued use. Such reasoning 
is unsound. It is obvious that the aerial medium is pos- 
sessed of such a host of variable attributes, that the con- 
ditions which one finds to-day may not occur again in 

recisely the same combination for months or even years. 
t3f what profit shall it  be to measure the temperature, 
humidity, and other elements, in a single flight, unless it 
be that these data are to be used in the discussion of the 
flight itself, relative to the erformance of the motor or 

the travelers, or in one or more of the several other prob- 
lems that may take the form of s ecial tests? If such 

wide area, by numerous craft, and as near1 simultane- 

fixeithing. Perhaps the likening of the atmos here to 

somewhat overdone, an has resulte in the popular 
conception of aerial currents as fised as the Gulf Stream 
or the Ja an Current. It is also possible that the ioneer 

Aeroncmts una Awia.tors, which a peafed in 1911, did not 

d a n c e  in averages. Our atmosphere IS not made up of 
great permanent streams and currents, and epen our 
conception of revailing westerly y n d s  aloft IS some- 

from the north, east, or south. Therefore, efforts to lay 
down definite airways withobt reference to the funda- 
mental conditions which real1 determine desirable 

being relegated to 
It would be unfair 

to assert that an carefully made scientific observa- 
tion is of no v 9 ue; but it is obvious that, in such 
matters as the selection of air routes, other factors than 

or, at most,. several journeys over a propose d course will 

instrumental eqvipment, t R e physiological reaction of 

observations are to be made, they s !L ould be made over a 

ousl as possible. The ocean.of air is far 1 rom being a 

work of E otch and Palmer, marts of the Atmosp R erefor 

la sufficient emphasis upon t 1 e pitfalls of too great 

times shocked { y the spectacle of cirrus slouds moving 

routes can not. revent themseves T 
positions of slig \ t importance. 

the aqueous ocean IS a fi ($ire of speecj which l? as been 

such observations must be considered before one cnn 
legitimately make generalizations upon so subtle a 
medium as the atmosphere. 

THE SELECTION OF ROUTES. 

It is self-evident that the point of departure and the 
destination must determine the general direction of fl ht. 

follow a straight line betTkeen these two points. 
larities of the terrain, its physical characteristics, and t e 
weather along the route must, in the last analysis, 
deternline the course of the aviator, if he is to cover the 
distance with the greatest economy of time and fuel. In 
brief, it  is the geography and the climate of the region 
between two stations which must determine the appro=- 
mate route, but the weather at  the time of flight must 
determine the details of the aviator’s course.’ 

While the fact is recognized that a single condition 
may not be representative of the weather over a given 
route, and also that mean conditions over the same route 
may differ greatly from the conditions of any part?cular 
day, it is believed, nevertheless, that the best basm for 
laying out a reliminary route between two points lie? in 
the mean v a? ues of certain climatologcal and aerologcal 
factors. 

Wind.-Perhaps the most important of all the weather 
elements to the aviator is the wind. It is necessary in 
commercial aviation ta take adsvantage of any conditions 
which will aid in economy of time or fuel or will be con- 
ducive to greater safety. If, then, the “pathfinder” is 
to live up to his name, his fifvt concern must be to deter 
mine the speed and direction of the prevailing winds 
over th’e proposed route. These winds should be deter- 
mined, iiot at the surface alone, but to a? great altitudes 
in the free-air as possible. Moreover, it is v t  likely 
that he will discover that certain elevations w x i n  .the 
lon run, be more favprable for flying in one direction, 
an f tha t  other levels wlll be more favorable for the return 
journey. Rouch and Gain have shown how important 
such wind studies are in r ard to fl ing in northern 

should be made a t  an altitude of about 2,000 meters, 
because a t  this elevation a strong westerly. wind pre- 
vails. The return journey! in the lon run wd be made 
most profitably at an altitude less %an Lalf as great, 
because the westerly wind at that elevation is greatly 
diminished in force. Such prevailing winds should be 
determined from as lon records as are available and 

But it is by no means &xiomatic that the air route s l% all 

Irrey- 

Africa. The journey from 75 ran to Anis ,  they find, 

should be worked out K or small time uuits; seasonal 
- 

1 A later article will show how current conditione m y  modify an alr mre with n 
savine in time and hiel. 

t Lgs cartes des vents B l’usage des SRranaute.8, Rewe ghzlralc d u  Sdeicnesr, blar.80, 
1919, pp. 168-171. 
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averages would be valuable, but monthly means would 
undoubtedly be better. Not less valuable in this con- 
nection are the means of diurnal wind changes, both in 
speed and direction. In  fact, each additional factor 
brin the Fonditions nearer to those which the aviator 

Digressions from the reat circleS path between two 

relatively slow-moving craft. Thus, a %igh-powered 
airplane flying at 110 miles per hour in a gentle wind 
would gain little, if any, by departin 
circle. But a dirigible, on the other and, moving a t  
60 miles per hour might find it very much to its advan- 
tage to follow the general direction of wind f lpv if the 
wind speeds were quite high and if tlie cuFvature of t!ie 
wind path were such as eventually to bnng it. near.lts 
destination.. Thus, the gain to be made by deptwtmg 
from the great circle becomes smaller and smaller as the 
ratio of craft speed to wind speed becomes 

Ch.din.css and -fog.-The influence of the owe? clouds 
and fog upon flJing is very great. As a rule, it 1s eusen- 
tial to retain si h t  of the earth. When there are low 
clouds and fog, fowever, to keep in s@ht of the earth 1s 
obviousl a hazardous proposition. l h e  disadvantages 

the ground have been set fortih by prof. B. Melvdle 
Jones,’ as follows: 1. Strain to the pilot, owing to con- 
stant bumpiness, poor visibility, and proximity to th! 
earth. 2. Danger of collision, occasioned by poor hori- 
zontal visibility. 3. Discomfort to pilot and passen- 
gers, since flyin above clouds is exhilarating. 4. Choice 

select advantageous flying levels. 5. Annoyance to 

e Prof. Jones inclines to the view that overcloud 
advantages over undercloud flying when the 

:=?e low, he does not hesitate to’point out the 
danger and. discomfort occasioned by having to ascend 
to great heights to clear clouds; moreover, it not infre- 
quently ha pens that the cloud layer is thick, or that there 

great, not only because of the possibility of loss of sense 
of balance by the pilot, but because the clouds .may 
reach the ground without his knowledge, thus makmg a 
crash like1 when attempting to land or descend to lower 
levels.s &ere is also the dan r of being unable to find 

of navigatmg without visible points on the earth. ‘ What- 
ever may be the advanta s of overcloud flying, there is 

a i rqn.  
It IS therefore necessary in the laying out of proposed 

aerial routes to consider carefully the frequency of low 
clouds and fog. Bodies of water, such as lakes, rivei’s, 
and the ocean as well as cities and deserts, often con- 
tribute to the formation of fog and the production of low 
visibility. 

is li P ely to encounter in flight. 

points would be most he Y pful in cmes of hi h winds and 

a from the* Feat 

yter. 

of low d ying when there is a cloud laver quite close. to 

of altitudes is 9 imited, and therefore it is difficult to 

the ground. 6. Danger in case of forced 

are aevera P layers. The danger of flying in clouds is 

the landing field at the end of t f e flight and the difficulty 

no escaping the fact that K” ow clouds are a menace to the 

* It is so customary to think of the earth’s surface as itappears on a flat map that the 
fact often k lost slqht of that the shortest distance betrean two points on a spherical 
surfaeeisthe~ofthegreatclrrle~i on whlchthetwopointsarelocated. Thisap lies 
chiefl to long distances aud Is usdby  mariners; k i t  it also appliesln the case of7on.g 
a-froutes. 

4 ~ y i o  over C I O U ~ ~  in relation to comniercial aeronautics Aeronautical .rournal 
Ahstract in AervnaPirs, Mar. 18, l9h, pp. 240-243; also id 

@The wntergad such an experience in a iree balloon. Having aswndrd Into a rather 
low layer of clouds and having lost all sense of direction, the party was surpristd to 
discover severalhours later that the trail rope of tho balloon was dragging on the round 
The low clouds had artuall reached the surface. For full accaunt see *‘A Iree&llood 
w t  in the northeast d m n t  of an intense cyclonr,” MON~HLY %EITHER REVIEW, 
April, 1919. 47: 333-238. 

, pp. 220-249 
%hkt!E.W, p. 5&S. 

Th.understorm,s.-To the pilot of heavier-than-air crdt 
no less than to the pilot of lighter-than-air craft, the 
thunderstorm is a formidable enemy and one to ‘be 
stucliouslp avoided. The few who have ever penetrated 
the interior of a thundercloud have suffered ex eriences 
which they would not care to repeat, if, indeed, t fl ey have 
come through alive. Dr. Charles F. Brooks has dis- 
cussed several instances in which aviators have described 
their experiences in or near thunderstorms.6 

Lighter-than-air craft are forced into the unc6mfort- 
able situation of having to land, or attem t to fly above, 

estremely difficult. In  the case of a dirigible balloon, it 
may be possible to fly around the storm as an airplane 
might do, and thus succeed in avoiding it. The alterna- 
tive of landing in the face of the oncomin storm with its 

handling the balloon on tlie ground. To attempt to fly 
over a towering thunderstorm may be entirely out of the 
question owing to the excessive altitude which would 
have to be attained, for great altitude nec.essitates un- 
pleasant physiological effects and t.he loss of gas (through 
e s  ansion) and ballast. 

ft is true, that usually the thunderstorm is essentially. 
a local phenomenon, which may attend the passage of the 
windshft line in &LOW or may he formed locally b strong 

storms during a iveii trip are very much de ndent upon 

occurrence of thunderstorms along a given route IS a 
thing that it is vitally important to know. For one may 
discover that in certain months in a given region the 
thunderstorm frequenc is so great as reall to endanger 

may discover by such statistics that their craft will be 
placed in great danger by maintaining routes through 
regions of p a t  thunderstorm frequenc . The wisest 

during those times, to select new routes, or to discon- 
tinue service in that region temporarily. Again, this 
knowledge can give some clue to the possibility of profit- 
ably modifying the administrative activities of the 
cor oration, such as shifting the personnel of fly!ng 
fie&, distributing equipment, extra parts and sup hes. 

financial returns. A blind indif€erence to the statistics 
of climate over air routes is, therefore, a narrow bus!ness 
policy, and that corporation which manifests this indfier- 
enm is the one whwh, no matter how skilled its pilots, 
will find its dividends dwindling because of loss of equip- 
ment t h o u  h abcidmts and consequent loss of popu- 
larity with t % e public. 

Temyerutwre.-Tho knowledge of mean temperatures 
over routes is perhaps the least important of the weather 
factors. It is true that temperature has a profound in- 
fluence upon the maintenance of schedules in extreme 
weather. But with the improvement of aircraft en- 
gines so that they function at estremely low temptra- 
tures, and w-ith the electrical heat’ of the cabins of 
passenger-carrying planes and diri3les,  the influence 
of the temperature factor is appreciably lessened. In- 
formation re arding average vertical distribution of tem- 

is he1 ful. Unfortunately such data are somewhat 
l imitel  but the Aerological Division of the Weather 

or around, the thundercloud, any or all o B which may be 

squall wind is not desirable because of t 5 le difficulty of 

convection. Thus, the chances of encountering t i under- 

current pneraf  conditions. But the p“ requency. of 

the maintenance of sc t edules. An aircr tJ t corporation 

course in those cases might be to modi P y the scheclule 

All of these factors will have their reflection in cf -w?ct 

perature an 8 of the diurnal change of this distribution 

8 The effect of wind and other weather conditions on the flight ofairplanes. Mc NTHLT 
WEATHEB REVIEW, Au st 1919, pp. 523-532. See also Meishger C. LeRoy: A bal- 
looll race from Fort Om% through thunderstorms, idem., pp. 583434. 
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Bureau is conducting a study of a great number of kite 
flights which will robably supply to a large degree this 
need. The howedge  Y 
distribution is not as un ortant in the reliminary laying 
out of Sir routes as in t E e discussion o l p  the current data 
su 

Vumii~ty and precipitatim.-These elements are not 
of great importance at the outset, and they are so inter- 
woven that their value depends chiefly upon the inter- 
retative ability of the consulting meteorologist at the 

iying field. 

of mean vertical temperature 

lied to the aviator just before he ascends. 

THE SELEOTION OF FLYING FIELDS. 

The problem confronting the person whose duty it @ 
to select a flyiqg field is not an eas one; or, at least, it 18 
one that can not be rightly solve$ by a mere considera- 
tion of the civil or dtaryrequirements.  To-day, with 
the multitude of fl routes being established, it sooner 

chambers of commerce in most large cities to determine 
a landing field in the immediate vicinity. These fields 

eat commercial value to the city. It is not 
have denied a t r a t  many of the lqcal aspects, such as the avail& 
bility of property, acceshbility, etc., each peculiar to a 
given locality, nghtfully have a foremost place in the 
consideration. But the meteorological aspect can not 
be neglected, for it is conceivable that m s ite of a 

be certain characteristics which, from a meteorological 
standpoint, will render it utterly unfit for the purpose. 
A Sin assuming the climatic features to be favorable, the 

That is to say, for instance, that the long 
axis of t e field, if it be small and rectangular as many 
are, should lie in the direction of the prevailing wind at 
the place, because it is necessary that planes land head- 
ing mto the wind and that they also rise in a headwind. 
The buildings should be so oriented and distributed as to 
intedere the least with landing or risin planes, and 

with craft flying low over the field. 
A v e x  strikmg e x e p l e  of the consequences of neg- 

lectmg t e meteorolo cal as ects is given by Rouch.’ 

ing field for aviators for bombing instruction, and a 
commission was ap ointed for the ose of detcrmin- 

was chosen. After the work of establishing the. field 
was well along, the han am were being built, a radroad 

had been made, it was discovered that the nei bomg 
$Us gave rise to eddies and squalls which a solutely 

revented safe flying at that lace. The field was aban- 
Soned with a loss to the dvernment  of upwards of 
$2,000 000. In conclusion, Rouch says, “The installa- 
tion 01 some instruments and the consultation of some 
tables of figures would have permitted 18 million francs 
to be saved. In that circumstance, sadly writes the 
T ~ m s  (London), the authorities did not rform thew 

this example. 
The Air Service recognizes the tremendous importance 

of the climatological considerations in the selection of 

or later becomes t P e problem of the commercial clubs or 

hundred desirable features of a landing deld, t K- ere may 

fie i d iteelf must be so laid out that it will serve most 

where the eddies and gusts they cause wi if not interfere 

During the war, the f i l l  ritish esired to estabhsh a tram- 

ing the location. # he shore of Loc%UfBoon, in A v h k  

was contracted for, an f other expensive arran emepts h 

duty.” It is unnecessary to emphasize t r e import of 

flying fields.s To quote from the circular which dis- 
cusses this question: 

The number of fl days to be expected in a year or in any month 
ma be fairly wel#termined from a study of the climatic factom. 
* * It is also possible from this study to arrive at a fair1 definite 
conclwion as to the accessibility of the field by aerial routea ror differ- 
ent t ea of aircraft. In other worda, one ma determine the aort of 
a e a r b o r ,  ease of entrance exit, and other &mga considered which 
aircraft would find at a given deld. * * * The prevailin wind and 
storm directions largely determine the layout of a field. &e number 
of days to be expected when the wind speed is too high for the opera- 
tion of aircraft may be closely determined. Ala0 the number of da 
with excessive preci itation, with fog or storm to be expected, may 

The weather factors to be taken into consideration are 
quite the same as those which may determine aerial 
routes. Preci itation comes in for greater consideration 

take-off readily on a niuddy field; am1 a snow cover d e  
maids the greatest attention.’ As the Air Service circu- 
lar points out, topography and wind are insepara.bly 
bound together in relation to aeronautics. The efr’ect of 
wind blowin oyer R rough terrain is to produce rough air 

cially a t to he dan erous: and thc proximity of trees 

to a hei h t  three or four times as @eat as the object. 
This is c f  angerous to a plaiie slowing down for a landing 
or for slow-flying planes. 

closely 8PProximaJ. 

in the case o P landing fields. A plane can not land or 

in which to a y. Landing fields in a hilly region are espe 

and hig E buildings is ! ikely to cause roughness extending 

CONCLZTSION. 

An effort has been made to present the vi td  importance 
of meteorological studies in connection wit.h the estab- 
lishment of aerial routes and the layout of flying fields. 
The argument does not pretend to overstress the use of 
averages in coniiection with such work, but it does at- 
‘tern t to emphasize their importance in the prelimin 

less of the conlidence of the aviator in his motor and its 
ability to C M T ~  hini safely over all obstacles. The dirigi- 
ble has inspired us with a conlidence in its future as a 
commercial transport; the aerial mail has definitely 
stamped the air lane as a reliable nieans of rapid t.rans- 
portation of ma$, baggage, and assengers. Great aerial 
corporations are being organizei. They are commercial 
enterprises, highly capitalized, and founded for the ur- 
pose of paying dividends to their stockholdem &vi- 
dcnds depend upon the skillful management of the assets 
of the company, the reduction of the expense of mainte- 
nance, the extension of routes into the most profitable 
places, the acquisition of the public confidence. Every 
accident is detrimental to the cause of aviation, not alone 
because of the direct financial loss, but because it weakens 
the public confidence. The record of the Aerial Mail 
Service shows that the weather is responsible for the 
greatest number of accidents and forced landings.’O 
Many of these could be avoided by giving the weather its 
due Consideration. Here is one of the places where the 
consulting meteorologist is urgent,ly needed. 

worc. f Meteorology is the mainstay of aviation r e g 3  

8 Meteorology ana Aeronautics. Air Savicc Information Circular, May 12,1W, va l  
1, No. 11. 

SA notein A m n a ~ ’ c #  Mar. 18 1920 230 tells of the addltlon of ski attachment8 to  
theplanewhereIsndin~hsvetdbem~~on;now. One~ofthegrestdif3cnltieaofland- 
ing on snow 88 on water IS to tell how hgh the airplane is above the surfam for with a 
perfectly sdooth snow ;over it is difarmlt to judge distancd; and even t o  bo& when 
the &is rue actually in contah with the snow. 

10 Effect of weather on the Aerial Mail Service. M o m Y  WUTnEE R m w ,  June, 
1920,pp. a35-a38. 
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METEOROLOGY AND AERONAUTICS. 

The “Air Service Circular (Heavier- 
of the Air Service 
1920, contains an 

interesting meteorological in- 
formation that is required in the location, la out and 

meteorolo ist who is not in personal touch with t-he prac- 
confronting the aviator is ronc to neg- 

lect or to fail to recognize certain climato ogical or me- 
teorological aspects of the aviator’s work. 

The circular is evidently intended to be of service to 
the aviator or engineer confronted with the task of se- 
lecting landing helds, or to the army meteorologist 
whose duty it is to supply the current meteorologxal 
data after the field is in operation. The methods em- 
lo ed by the Meteorological Section of the Signal Corps k Jrance are presented, toaether with some of the charts 

which were found useful 3uring the war, namely, the 
light chart, showing daylight, twilight, moonlight, ant1 
starlight, and the chart of magnet-ic declination. At 
the end is a short bibliography on aerology and meterol- 
010 

guide to these men in the service whose work falls 
along this line, this circular may serve a useful mrpose. 

flyer as to what he wishes to h o w  about meteorology 
should serve as a timely ude as to the direction along 
which he should proceef In  France, J. Rouch bas 

repared a booklet entitled ‘ I  Pre’pa.ra,tion H6t6ornlogiqu.e 
$es V q q e s  Aerienes.” There is n field for a sindm but 
more comprehensive work in the United States.-C’. L. dl .  

maintainance of heavier-than-air flying .fie 9 ds. The 

tical probems K r 

But to the meteorologist this concise statement 1 roni the 

FLYING OVER CLOUDS IN RELATION TO COMMERCIAL 
AERONAUTICS.’ 

By Prof. B. MELVILLE JoNEa. 

Abstraot end exmrpts from a brief of this paper in A m u N e s ,  Mar. 18,1920, pp 
246-2431 

and this view was 
those who par- 

of under- 

imity to earth.] - 
“2. Da er of collision. [A growing problem, ac- 

“3. DiecoJort  to passengers- and pilots. [Flying 
above clouds exhilaratbg; below is de ressina.] 

“4. Loss of power to use favorltbE winks. [Choice 
of altitudes limited.] 

“5. Annoyance to people on ground. [As routes be- 
come definitely established the noise of high-powered en- 
gines would he annoyin .] 

“6. Danger in forcef landings.” [One may have a 
better idea of the nature of the land when flying low, but 
this would be offset by two advantages from flymg above 
clouds, namely, time to remedy slight mechanical troubles 
in the air without completing the lending, and, if the 
pilot were familiar with surface wind direction, oppor- 
tunity to turn aeroplane so as to land against the wind.] 

centuated T y oor horizontal visibility.]. 

1 Paper read belore the Royal Aemnautiosl Society, March 3,1020; published in full 
in A m L i o o l  J d ,  May, 1920, pp. 2ZO-249. 

The difficulties of flying above clouds tire also enu- 
merated: 

“1. Dilticulty of. actual in-cloud flying. L o s s  ‘of 
sense of balance by pilot is now being overcome by new 
instruments.] 

“2. Danger that the clouds might come to-the ground 
whilst the aeroplane was in or above them. 
“3. Difficulty of navigation. Nus t  be carried out by 

dead reckoning, astronomical observation, observation of 
kite balloons or other ide marks, or wireless.] 

“4. Difficulty of fh r ing aerodrome at end of flight. 

clear clouds. &ncomforta Q le temperatures and physio- 

standpoint o P commercial aeronautics, and the mobd- 

was occasioned purely E y meteoroloacal henomena. 

all other factois combined, i P he will fly with the greatest 

“6. Danger of collision in clouds. 
“6. Possibilit of havin to reach p e a t  heights to 

logical effects.] 
“7. Danger from storm clouds.” 
While this aper discussed the entire problem from +e 

zation of resources and organization to assist in com- 
mercial aviation, i t  is im ortant to note that the paper 

Also, of the 13 dangers enumerated under t e heRds of 
undercloud and overcloud fl ng, .seven are directly the 
result of meteoroI.ogica1 con tion!, while the remaining 
five are physiological and mechanical. This emphasizes 
the fact that the aviator is more dependent upon his 
understanding of nieteorolo ical phenomena than upon 

t 

safety and comfort. 
aper was followed by a discussion2. in which 

some o P the foremost British aviation authoribes partici- 
The 

pated. Among other points brought out by. these men 
there were several regarding the meteorologcal organi- 
zation which will erniit of greater safety in flying. 

tinuous record of wind speed above the clouds. Maj. 
Dobson said that an instrument for use on a lu te  balloon 
had been developed which might give some assistance 
in this direction, and that a modification o[ it was de- 
sirable which would permit pf the remrdmg devices 
registerinf at the ground contmuously. This would do 
awa wit the necessit of hauling the balloon down. 

concerning the use of altimeters on long 
the pilot is in the air, the barometnc. pressure may 
chan e, with the consequence that hs albmeter readin 
whic a was last set before he ascended, might be as muc 
as 300 feet in error. If he is travelin over land whose 

height above the surface, but height above the starting . To correct this difficulty, changes of surface Pt arometric pressure should .be given to the plane by 
wireless, thus allowing the aviatcr to make the necessllry 
coi-rection. If there were a means of. independently 
knowing the height, a recqrd of barometric change could 
be made on the craft. Ths would be of great advantage 
to a dirigible on a cruise of several days. 

The author summarizes thq discussion as follows: 
“1. That the power to fly in safety over clouds-would 

be of great value to the commercial value of amation. 
“2. That routine flying over clouds can not be under- 

taken safely with the facilities at present avaiilable to 
the commercial world. 
“3. That probably it could be made safe with a suit- 

able organization of ground stations and meteorology 
and provided that reliable instrunients were more 
generally available * * *.” 

One of the points o P discussion was how to have a con- 

d. J. R. Pannell B iaught out an i r m & o r t ~ t ~ ;  
ghts 

8: 
elevation is variable, his altimeter % om not indicate 

* Published in dm. J m . ,  loc. oit., pp. 288-247. 


